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(57)Abstract: 

PROBLEM TO BE SOLVED: To offer a planar optical 
semiconductor device with high luminous efficiency, no 
warp in the substrate, and enhanced reliability. 
SOLUTION: This planar optical semiconductor device is 
equipped with a GaAs substrate 1 , a first light emitting 
layer 4 made of AlxGa1-x-yInyAs1-zPz (0<x<1, 0<y<1, 0 
<1-x-y<1, 0<z<1), which is formed on the GaAs 
substrate 1 and emits light by current injection, first 
resonators 2 and 3 which make light emitted by the first 
light emitting layer 4 be fed-back to and absorbed by the 
first light emitting layer 4 so as to generate the first 
laser oscillation, and a second light emitting layer 6 made 
of Ga1-pInpAsl-qNq (0<p<1, 0<q<1), which absorbs the 
first laser generated by the first laser oscillation and 
emits light. 
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C0tt-e8 5t:*t?±lffci:#lz3taj*C0<STI*1 0% 
KTF t « A r * $ fctetfUSlT? * 5 o 

[0 0 4 6] *HJ£fl*8gCO®I!>5fc¥»{*g§COK 

[0 0 4 7] Sfc-T, GaAslfiUI:. «7«»Ar 



4¥3H*«Jf MO c VDS-eMt^ 
[0 0 4 8] SttMICl*,. ngjGaAsSffil ^AsH 

3»tfH 2#iit-C7 2 otj^-ejiig-r&ciizj:-? 
ri oara? y-->^^?T i 5o *-to&s«;ag£ 6 8 

OtfCTlfTAs H 3 t TMG a ( h'J • • 2T 

y-7A) ts i H4&mntLTmi\ s i ^jsaatfc 

nlGaAsA777-i^t5„ CCOnHGaA 

s/t777-iit g a a saffii ±<oa®jf-c?fcys 

[0049] TMA I ( h y • JL^JV ■ t;u5 — 

, TMG a. As H3MS i H 4 £JI£l±: LT 

mi^x n fid com 1 <7>*m&&mms.Mm2 zmtfi-t 

CCOt^A I Sffij*C0Mfc£:iOC0Ji*;h.^;h.(=*JLT, 
M^E-53!tfiCOTMA I StfTMG a V— X£ffll*-S. 
[0 0 5 0] TMG a, TM In ( MJ • 

■ >f StfA s H 3 £J!*4£: LTfflL^T5S14B 

4$fl5liE-r-5. JfclCTMGa, AsH3S«CBr 4 J 
ffll^T*— ^>A<^7Jn*tlfcG a AsX'S- y— Hi 7 
-C0XK-- y--Jli 7Jil=ZnA^ 
tiaZfrtzA I o. 9 8Gao. 02Asi$itfS o 
^COA I o. 9 8Gao. 0 2 A s Jfl*. lg A I jgffiJl 
T?fey, CCO^COXglc33^T^b$tlT»3S»^Hl 

otJS:*. 

[005 1] 2fc|C % TMG a. TMA I , A s H 3&1/ 
DMZ n (i? • ^t^;U • ?fflL\tpSA I Ga 

A sm&m 5 *l:TMGa, A s H 3 SIX 

DMZn51Ut*+'J75Sl x 1 0 1 9 cm" 3 CO 
piQaAsa^^ H1 3$^fi£-r-5„ 

[0 0 5 2] TMGa, TMA I, As H 4 Xl£ 

5 i H 4 ^ fiHNf> n IA I G a A s IStfeK&ihH 1 6 £ 

CCOlttiCiKJtH 1 6 l*G a A s =1 >? hH 

^co$sp*s-r^5as*<^#<^5c cz-ei£ii[B5jhHi 

6 C0^%;1SI* 5 x 1 0 1 8 c m- 3 P, 2 x 1 0 
1 9 cm-SAtJf^LL^ 

[0 0 5 3] Zni'GaAsfrbA I G a A s Ir&gfc-f 
A I GaAsip-CfflZn 5lffil*S®#iaT? 1 / 
2^e,1 /3SS^^TA<-5o -COfctoffitlcR&ihJil 6 
C0nM^^igJS$5 x l 0 1 8 cm-3jil±frSC 
ifGaAsa^i? hHl 3A^'^)C0pM^J^!tel;■SScfc 

y tffittRftjhH 1 6 'pa>BL^mmm^mm^&s.t)<^ < » 
y ffiUtRfc Jt coas * #<tt«fr&-efe«. 

[0 0 5 4] ¥»<*:^HIBS»tt2iK«l=L 

r, fc/as i twrtft. mi co#^<*^®iss« 

&3 £ 0 JfelC, TMGa. TMAlMAsH 

3^ffll»tA I G a A s ftfflUgJf 1 8 
[0055]?fclZ, TMGa, TMAlXlfAsH 3 | 

m»T»2©i|t#tt*«Kfi»f|7£»jirt-*. *ir. 

TMGa, TMA I JktfA s H 3 Sffil^TttftHSfflf 
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=7V KH8 a?l**-C»*t5. u(D^ MSt$ 

[0 0 5 6] JfelC, TMGa, TM I nSl/A s H 3 £ 
DMHy - tK7i/» i:NH3$^l: 

riSLTQa I n AsNlS14Jf 6£JfcJ?Ic-f-5. ::t'. N 
H3£3fc-r<t. DMHy¥>TMA ISElViTMGa^?. 
Qa I n A s N «f CCtfU y C S tl5 C t ^^(11:68 

[0 O 5 7] StiJf 6_t|:r, TMGa, TMAI 

5. XSA s H 3 £ffll^Tfifflf3&ffl? 7 ^ KJf 8 b Z-fetp 
&X1&tfi.-*Z> 0 j£ftSJ££6 8 0Xl?ZX'±\fX 

ammmmt^v kjis broayswt*. ss 
[oo5 8] #¥3it*if £*m»&, nmz,\$--^y 

LfcSi0 2 m^tLt, ^iI(DK7-fx-yf> 

SgtiGa AsSftl *-e^a. C<D&7Ki£SiBHb£*T 
IV I SS^i£JiBfre>&<bLT*AS?#£S-t<fc 
?K«3itS*s?Ji1 o^^-rs. 
[0 0 5 9] JilSHttttro>+*-«jg<fey t/h^JS: 

Ri^t/^-^>^LfcS i 0 2 $-7Xf tLT, 
*fijg0>*MI!IS?#£pI9=i>$i? K11 
^>f-T-5 0 Z^-Cpla>5"^ Hi 3l:ft©Ifli 

£•5. #J*.(£C p 2 M g ^ffll^TM g £jS*D LTfcltli 
«fcl\, JtlM±s>9 9 hJf 1 3 Ufta p S7IMb£ LT 
C£ffll\ Zn£&fclif S«fc5l::LTtJ:l.\, 

[0060] £&i::/h£fcRS*i-A$— ->yL 

*tt*JIWKI*tt9, tefflf§BJf 8 a&tf8 b, S1±J| 

6. £JfH£*T8 7 SK^-f X^^LTltgStfm 

[006 1] £i!S*»##JllKK/a®9, & 
^§l8aM8b. XK— y— JB1 801^^(0 
Jf*iiUMi1£Sa>Jl*|rg;A 1 JlgSi 1 IHb 

tLTft< 0 

[0 0 6 2] pflljm^il 4tLtP t/Au (6 

2 OtJ-CA s H 3St;N 2 E t 3 t?7'— — ;U-T-i>. n 
{l!lfi4& 1 5tLtAu-Ge-N i V/RZ^A 
ay:- y>r;KD-&&) SItU 3 8 010-^7-— 

[0063] *nj£^«iT-i*. &*mwm$mm-?ziz 

fcfcy, G a H^-i: LT T M G a SfflOTO'SA*, TE 
Ga ( h 'J ■ x^;i, • 7A) £ffll*T*JU\, £ 



JnLTL*5A\ DEZn (i? ■ x^U ■ 

T4»J:l\, pH^tli: LTZ nT*l*fc< C£JB 

t^^ttRTtrefca. ^<o«^, c©ifii:LtiiT 

MA ssJlMJCB r 4 £m^-S C £ tfRT^Tfe-S,, 
[0 0 6 4] S i (OifitLtS i H 4 £ffll*T 

[006 5] £fc, MOCVDa$fflUtBEK5ffoT 
1^&A<, Ga, Al. In, A s * $ )l>tB e&lMtC 
o> p nI?»Si/$;k T^X^bN 

£ffll*fcMB ES&TfEJlfcLT*, <fcl\, gffi3Sgl*N H 3T 
4,«fcl\, £fc, :©ffil:MO-MBEa, #XV— 
B E^sHMiC B Esi^Ttxfcl*. 

[0 0 6 6] #3SBJTI*, GaAsIifi±|:A I x Ga 
1 — x — y I n y A s 1 — z P z (O^xSL OSy 

si. 0^1-x-y^i, o^z^d &n%mt-? 

£ ® &5fc U— P jfiK»j* £ tlX I* -5 . 
[0 0 6 7] -€-<D±ICG ai_ p I n p As 

1-qNq (0SpS1, 0<q<l) £383tJf if -S 
SI*U- tfjW&JjESlxTl^. t^GaAsiS 

[OO 6 8] LfetfoT, **l?*H!>ft&ftls—<f&m 

©ST t 5 ma £<g*-r -set *nrtk-c'fc«. 

[0 0 6 9] COJ:^!-— -OOTSg&Jf *<I^LG a A sS 

fc i+ & imftiz a>3§£A<fc<, ^fc, &w<»&w 
[0070] *fc, sas«£«-&Lfc«^£jtfcy, 

J?l>*«l*Ga As£«f£l+Tfc<5<DT, UfE;&fi<D£ 

[0 07 1] mi a>$g3fcjf 4*<A I x Ga 

1 — x — y I n y A s 1 — z P 2 (O^x^l, O^y 
SI, 0^1-x-ySI, OSzSD -C*JKBE**l, 
SIS 2 <DH3fcJi 6*<Gai_pln p As n _gN q (O 
SpSI, 0<q<1) 1»^fiE**ir^-5(DT«, -f-*l-f 
tLG a A sSffi<t1 ! & ; ?-S'a CI i: 

[0 0 7 2] SEfK#e><DH&0>*SS, MSl<D%Jfe®4<D 
%3feSKfi*<0. 63/lm~1. 2 */mO>B#lCl*&Sfc*S 
SA^ft-C * Set o fc. 

[0 0 7 3] ^fc, SSI a>^3tS4$G a 1 - y I n y 
As (0<yS1) i: LXmHtlSl&tfiO. 8 7//m~1 
//mtLfcttlclt SSI <0^3tB4<D/<> K**t»^ 
K^fVy^y t^*L^©-e, SSI <D 
¥»(*#PffiSlt^2aiX5(D-gprcG a A s Sfflt^'S 
Z<t*<-e^i). Lfc3b<oTSS1 0)flft$llll}g2 
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#5<7>T% Ga As*«Ei:1ft^BA<^-a-raH^ 
[0074] (SJg»8§2) S2li, *£BJ!<Dilt6}&8S 

[0075] cronjgj&ag-eii, -^©f 1 
jusssmtf-a-rrom 2 <D¥m#&mms.mmo>mizWi 
(+&*tTfcy, mi <D^3t@&i;m2CDS63tM(oi^-riix 
t.m i <D¥mft&mms.%m<»mizw>- &*iti*« t © 

[0 0 7 6] 0 21=5**-.* 51=, C<DSM3t#»(*^e 
I*. GaAslfilt Ga A sgffil _tl=ff£j£$;tv 
«3ilJiAI-«J:^-C»3t-r.S»1 <D%3tS4 GaAs 
gffi1-tl=fl£j£;*:h.fcm2<&f§Jfcjf 6£. mi <DS&3fcJf 
4 m 2 <&|&3fcjf 6 £ Sit? «fc 5 l=I2fi£*tfc-*K0m 
1 a)#»<**glSS^2Si;3t. -*fO)mi©¥# 
**£J8Jg£a«82 &tf 3 £&tr «fc 5 KISS £*ifc-*tfl> 

m 2 a>#®#£ juasit® 7 si;9 1 $*« ur 

[0 0 7 7] -fctCDmi <D¥?H*£JiM&St® 2M3 
I*, m 1 ©f&3fcJf 4 L.fc3fc£ % 1 (D&jfcJf 4 l=4§ 

guana s -tern i u— tf £ ie c -r «* 5 i= u o r i* 

m 2 «>&3<£Jf 6 li, Si tfSlglcd:^ 

2 co#««;^Higs^ 7£tf9i*. %2.<nn%m 

6 T-Stft L.fc5fc£|ir5Em 2 <B*5fciI Initiate £-t±!g 2 
[0 0 7 8] Si 0>363feJf 4,kSgl <&*3H*£Ji|g,6ilt 

y, mi ©Jtafcjf 4«>:?x-rx£ii3gL-ci^-5o 

[0 0 7 9] g 1 fflf Sft^IISJSII 2 i f 2 

j*s*vcisy* mi <D*¥-mi*&m&&mm2tm2<D¥ 

fc, mi (D¥*<*£«ffi£*tfc3£m2<D¥alt*:£jilBI 
Slt®9i:0)F B 1l=l*. 7i^XKSl2 1*<M*nT 
33 Il©ffft*ilSM«l3i:f2©*i»^i 
M&g*^9PiU0>7x-<;C£ISgl,TO$. C+LP,7x-< 
XPSjf 19,2 OSl^2 1 I*A I yGai-yAs 
(0. 05SySO. 3 5) mXBtfLZ*lXl'>&o 
[0 O 80] mi OTfgftJf 414. #l*.li3£3t;fcgO. 8 
7/im©G a A s BT^JS^+lTL^o 
[ 0 O 8 1 ] -*t«>m 1 CO#®<*#Jlffifi#J® 2X1/3 
I*. <£B$T*0>A I x Gai_ x As (0. 7^x< 
0. 9) mtT&m%T&<DA lyGaT-yAs (O. O 
52Sy2£0. 3 5 ) S*<35SIC»H a?*lfcSJl«j£-e 
5o <£B8t¥0>A l x Ga-|_ x As (0. 7 3S x < 
0. 9) Jf tiSBifr^CDA I yGai-yAs (0. 0 
5^y^0. 3 5) Jf, *tl?tU»m£lt. BSf^xJl 
£jb<mi (OSSSfcjf 0>3»fcsfcfi CCt'liO. 87/im) 



©3/4 "5 K^ftSftTl^. 

[0 0 8 2] BziSB^JIl 11*. A I 38Jifc©l6L*A I z 

Gai_ z As(o. 9< 2 <i ) mz-zommfrkm 

-H IrI l-^b * -t± -5 «fc d 1= L X » J$ L tzMitT )l> 5 - -7 A 
#'J -7AJf-l?fc.&. K-fbSftTl^fcl^A I z G a 

1- z As (O. 9<z<1) 11 1lt itg 2 // m~ 

5 # m<r>m i mfe&ttji-?xi*&. 

[0083] p MH^if 5 l±, pSAI w Gai- w A 
s (O. 0 5<w<0. 3 5) mXB&Li<1xXl'>&. £ 
tz. =l>$* hJil 3li, plGaAsI-CMStlT 

[0 0 8 4] m 2 0>%%m 6 I*. /*> K^P^-V^O. 
99eV~0. 89eV©2|0)Gai_ s l n 8 As 
1-pNp (0<s<1. 0<p< 1 s «Hx.lip = 0. 

0 0 5) S^FJSrofHll^ 1 3 
e V~ 1 . 38eV(0Gai— u I n u Asi— V N V 
(0<u<1. 0<v<1. 0fl;Uiv = O. 0 0 3) /< 
'J7li«»**i. £t>(-2Ji0>*;?-#FJl0>S*MSJl-, 

K^rV'V^I . 13eV~1. 38eV©Ga 
1_ u I n u Asi- v N v (O < u < 1 .> 0<v< 
1. 0«*.l£v = O. 0 0 3) %1S<4 Fm&2.mi&fiLZ*l 
tzffi&X-h&o Z<r>%2.<I>n%mG\t.'\ . 3 Umiz&ifc 
;£ft£*rr-&. £f=, ^-l?lil ; f#FI?2li:LT 
/^'J7P^^-e3HJa±.^LT*J:0. 
[0 0 8 5] Z<D«fc5l=, m2<Dfg;ftJf 6<Dfc$?ICjj&1<fe 
SA^JS^ y i UT — o<D§t$tf£ t. LTt«fcLV - 

[0 0 8 6] m2fl>^Stt:^BISS^fii7Si;9l*. ffi 
H*T^(DA l x Ga-|_ x As (O. 7^x<0. 9) 
PiriSBST^OA I yGai-yAs (0. 05SyS 

o. 35) mtf&mzmmzfrtzmmm&x&z, i&m 

Sr^<7>A l x Gai_ x As (0. 7Sx<0. 9)J1 
ir^BSf^OA I yGai-yAs (0. 05^y^ 

o. 35) motfr^iuDm.zit. ®mm><mt<t)<m2 

(Of63fe^6lrfcl+^fl3tjKfi (ZZXitl . 3//m) <7> 

1 /4lr/ c c^«fc5l-l6t1-*^T^-5. 

[008 7] ^fc, X*— 0— ■ 1 7 I* A I y G a 
1-yAs (0. 05SyS0. 3 5) S-C^J?E*tLT 

[0 0 8 8] {4*Htligffl¥3|{*Jf 8 a&i;8 b 14, A I 
yGai-yAs (0. 05Sy^0. 3 5) ffli 

m i (ontftm 4 j£i*(*m 2 ©si&jf 6 t-i§^ Ltz u— tf 

3feO)S®jKI=OL^T, t©e- 7GfilC, ^2.0%%M 
[0 0 8 9] 0iJxtf. m2(D¥»(*^«IS5»^3 tm 
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H4fl!ll::S-r-5Jf £*£H#r*<DA I x Ga -\ _ x As 

(o. 7^x<o. 9) mt?&o mi <r>wm%m=?-<j> 
<r>ww%fk=i-<r>TmEL$fSWLi t<Dr$<»GLi®m&m2 o© 

J?£©»£0. 7 7*/m<Z>g»tei:-f -5. mi ©SttJf 
©7i-<Xii&Jf £0. 7 7/(mtn„ H©Stti 
4t^-f-H 7 t^A I jgSSl 1 ©JS£©S]£ 
O. 8//mi:-r-5o pSStl5ia>$^Hl3i 
P M*l^<Dffiffel&>.U:J1 1 6tfi«iSSffl¥«»:l8 a 
©fQ£0. 7 7wm©I»1gtn„ 

[0090] &2<Dsexm6tik&m&m¥-mto 

18 a©Jl;*©?C]£ O. 7 7 //m<Dg8tte<t-r€>. £ S> 
(=&«ISSffl*jH*Jf 8 bfl5l$JO. 7 7<(m«)ia 

[oo9i] catsct-e, mi <DSE3tm4&o:m2 
«>ss5te b 6 © 955 mi© u— tf * i: m 2 © ix— tfate 

[oo9 2] z<o£?tzww!¥-m*ft$iW.izt$^T. m. 

3SA<3frfr&;gA I igj£©A IGaAs|1 1 ©l£@£5 
//mi Lfc±I£rlZ, ^mS£filA<7mAT?. m2©5S5tJl 
6^£,li&fe&Sl . 3 //m(D#£*§-5 -5. 
S*3fetb * 3 mWlil-t £ -So 
[0 0 9 3] C©£ 5 1-* -S© I*. - 

**©mi <D*m#.&mmRMm2x.zS3r$izm2<Dfei!t 
jf6A<gH-£>;h,-ci*afc*>iz, m i o*mi*&mms.m 

□ X fi£#A<IS <h A/ if m 2 (Dfgftjf CDKJfcC: 
J: -5 1 © V -5 A T? fe -5 o 

[0 0 9 4] *HJE}KSST?li. S2fl)3i3ti6A< 

«&l$:tf- *ftTl^fctt(-SttJi©<*eA<;*:£ < Jti2j© 

tafa*<ec y iz< iNfc#>i-*££aj*i£»£c 

•So 

[0 0 9 5] ^1©^3fel4tLTGaAsfffl 

nrnao-e, Uf^ajg^if-ctmi ©&afcjf 4^e, 

m 2 ©&jfcjf 6 fremiti 2 *i*> Is— tfjfc&gtlSfttSg 

[0 0 9 6] MSSTM mW©*ffi*;!><aj.i>ffil!jgH*©4, 
tT?8 5tJ^-eJilffci:#lr3taj*<7)<6Tlot1 5%JJTF 

t s a r /]* $ fcfiSA<£g:oiT- # a . 

[0 0 9 7] m2fl>^3t»6(Df63tJKfil*. mi 

©&5feJI 4 ©&#;£§© 1 . 5fS£©-C, g2(0«jl£;g 

6©»ftii. -*t©mi ©*##£jfKKS«si2;&i;3 

3l<*£Jf|g£St$it2, 3#i:©ofc5fc;|gJ£ (mi*.*:© 
<fc-5fcB») -cfcott, m 2 ©3l#Jf eoyfttf. 
©mi (D*3n*£jfigj5ar@i2. 3xsit*^r. ■?-© 

mi ©¥3it*£Jllg£l*Sft2, 3fl>iStfic&fcoTi=t. 
m i ©ssstji 4 * £>©#£ < n i;&*>a c t ©*• 



5 C t £ < i £ ICfSftT* £ £ o 

[0 0 9 8] C<DMM#»<*fg3t^©Siit^a 
[0 0 9 9] 5t-T. Uliglii^iffl^^fflOt, 

8aaif8b. SttJf 6©flmi*6 2 5°C, Jjfcftjgg 1 
O nm/B>-efro. d^l*EiT©aSl=«i:^. 
[0 10 0] *$gf?3#©W3S©&S. G a I n A s N© 
j£fif=:3SUTIotJ?£fiSgj!><6 o 0°Ct 6 2 5t;©Rg-ejg 

SI=^x/\-@Wet,JS-14lf^#Jt-r5i:, 6 2 01C 

igiMiifay os-Swir^jiaiLfc. c©fc 

tf>* j*ftigSlot6 o 5t;Jil±6 2 5°CJiTF-l?fra 

[0101] G a I n A s N©J?fcfif::fcl*Tli, 

5 2 OtJlZfcUT 1 . 7nm/» s 5 7 CClrfcUT 5 
nm/». 6 2 0°ClCfcL^n 6 nm/^^jl^tJS 
SaSA<;SS(3flcS-r-5-<5:^mLfc. -^G a I n 

a s NommtfLmiz&iixitm&mmtfmwzt'iSiStt 

SMI*<J£gT?£.&C££Jl.tBLfco ~^G a InAsN 

MMd 2 O n m£U:©al£ WL&t S - i: life y k.jS:L^ 
^fc. MOC V Dal-*Jl^Tlot^B(*^^0**Xa>Mg4B#FB1 
^1 »KlTl3-r-5-<tl*S»Ltx,, Z<Dtz#>. m^F© 
jSfiiES* 2 O nm/fmJL£-rSw,fcl*giffltf)-efc 
ZOtzlh* jSgSfi$6 O 0°Cfel±6 2 5°CJaT 
•C. JjESiig$9 nm/S>lU±.2 O nm/8>felTi:-r-5 
C£A<M£LIV ^(-M^©®Brt-ej$fiSg^6 2 5 
tt. HESSSSl 0nm/»a±2 O nm/»JilTi: 

l*Sg©KMIot±3t:. 2e©mSl*±2%T?3a« 0 
[0 10 2] 5£31E, Ga I n AsNlc||LTIotNjSgA< 

ftfWSELfcGa I n As N<Dt%-Bl It&XmzM&n 
&$S!iiA<ft&;h.-5©-l?. S^jgg*<0. 7%©Ga I n 
AsNft, 5 2 OtJXfiEfiU 6 8 0ti-eT-— 

fc. 

[O 1 O 3] *HM£«gT?lot, 3>^^7hSl3©±© 

l*4tfmELtA<M£ Ll^. 
[0 10 4] Z©^. iftlCS i O 2/^7V"<—>a > 
$frL\ f©ii»;f>^ayiA l jlg^l 1 ©lf<t 

K«fcy«3£$fe5?jii o^^-r-So a^i-, *s»ax 
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[0 10 5] Z<D&olZ--?0>§£%.j§1j<mCGa A si 

si i*fc*§^4: fifty, --on^tftmcnmx-mi&m^miz 

fc(+$2M§3fc-fe>*-©5Bifej!><ft<. £fc. ^®©»w 
l= «fc 6 3fc©ifcSL □ * ©fE£ 4, ft l\ 

[oi 06] ma»«$^Lfc«^tsfty, 
-5 ««©s y © MB L ft l\ 

[0 10 7] £fc. mi (D^3tJl4A<A I x Ga 
1— x — yln y As-| — Z P Z (O^xSI, O S y 
SI. OS1-x-yS1, OSzgl) "C?flSj££*l. 
m 2 (D&ftm 6 A<G ai_ p I n p As-|_ q N q (O 

spsi. o< q <i) -efl^^ft-c^-s©-*?. -t-sh.-? 

4lG a A sSfi^tt^i^^tiu £ 6tT*e*kM*fe? 

[O 1 O 8] »W#&<DSSB6©*S£. mi©Sg3fcJf4© 
%3tjKfiA<0. 6 3//m~1. 2 ju m(OB#ICl*aSftiSS 
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